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THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION QM THE MERITS IS CLOSED . THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 
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HOW TO REPLY TO THIS NOTICE: 

L Review the SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verily your current 
SMALL ENTITY status: 

A. If the status is the same, pay the TOTAL FEE(S) DUE shown 
above. 

B. If the status is changed, pay the PUBLICATION FEE (if 
required) and twice the amount of the ISSUE FEE shown above 
and notify the United States Patent and Trademark Office of the 
change in status, or 



If the SMALL ENTITY is shown as NO: 

A. Pay TOTAL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check the box below and enclose 
the PUBLICATION FEE and 1/2 the ISSUE FEE shown above. 

□ Applicant claims SMALL ENTITY status. 
See 37 CFR 1.27. 



II. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with 
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid. Part B - Fee(s) Transmittal should be 
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be 
completed and an extra copy of the form should be submitted. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 
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P.O. Box 1450 
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maintenance fee notifications. 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
nave its own certificate of mailing or transmission. 
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2. For printing on the patent front page, list (1) the 
names of up to 3 registered patent attorneys or 
agents OR, alternatively, (2) the name of a single 
firm (having as a member a registered attorney or 
agent) and the names of up to 2 registered patent 
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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 
All claims being allowable, PROSECUTION ON THE l\/IERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1 . 13 This communication is responsive to 2/5/2004 . 

2. 13 The allowed claim(s) is/are 1-5 and 8-23 , 

3. 13 The drawings filed on 05 June 2003 are accepted by the Examiner. 

4. S Acl^nowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) la All b) □ Some* c) □ None of the: 

1. S Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE 

5. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

6. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) n including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings In the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such In the header according to 37 CFR 1.121(d). 

7. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 
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8. 13 Examiner's Staten»nt of Reason^ for Allowance 
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DETAILED ACTION 

1 . This action is in response to applicant's amendment of 2/5/2004. 

EXAMINER'S AMENDMENT 

2. An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with attorney D. Scott Moore on 2/25/2004. 

In the conversation with regards to the above authorization, D. Scott Moore 
stated that the specified formulation Ta(OCH2H5)5 was a typing error that would be 
obvious to one versed in the state of the art and con-ecting the formulation as 
Ta(OC2H6)5 would not introduce any new art. (See Manual of Patent Examining 
Procedure 1302.04) 

In regards to the specification page 4, line 11. delete Ta(OCH2H5)5 and insert -- 
Ta(OC2H5)5 -- and page 5, line 31. delete Ta(OCH2H5)5 and insert - Ta(OC2H5)5 ~. 

Please replace Claim 1 with revised Claim 1 as shown below: 

1 . A method comprising: forming an integrated circuit capacitor, 
which includes: 

forming a lower electrode on a substrate; 

forming a metal preprocessed layer on the lower electrode using chemical vapor 
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deposition in which a metal precursor comprising a material selected from a group of 
materials consisting of Ta(OC2H5)5 and Ta(OCH3)5 is used as a source gas 
comprising: 

placing the substrate into a reaction chamber; 
adsorbing the metal precursor directly in the lower electrode; 
reacting the metal precursor with the lower electrode; and 
purging the metal precursor from the reaction chamber, 
forming a dielectric layer on the metal preprocessed layer; and 
forming an upper electrode on the dielectric layer. 

Allowed Subject Matter 

3. Claims 1 -5 and 8 -23 are allowed. 

The following is a statement of reasons for allowance. 

Nam et al. (US 6,207,489) discloses a method of forming an integrated circuit 
capacitor comprising: forming a lower electrode on a substrate; forming a metal 
preprocessed layer on a pre-treatment film of silicon dixoxide placed directly on the 
lower electrode, using chemical vapor deposition, in which a metal precursor (Ta) is 
used as a source gas and; forming a tantalum oxide dielectric layer on the metal 
preprocessed layer; and forming an upper electrode on the dielectric layer. 

Nam et al. does not teach adsorbing the metal precursor comprising a material 
selected from a group of materials consisting of Ta(OC2H5)5 and Ta(OCH3)5 directly in 
the lower electrode and reacting the metal precursor with the lower electrode. 
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The prior art does not fairly teach or suggest in confiblnation with the other claimed 
limitations, placing the substrate Into a reaction chamber; adsorbing the metal precursor 
comprising a material selected from a group of nraterials consisting of Ta(OC2H5)5 and 
Ta(OCH3)5 directly in the lower electrode and reacting the metal precursor with the 
lower electrode. 

Any comments considered necessary by applicant must be submitted no later than 
the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Kang (US 6,372,598 B2) teaches a method of forming a selective metal layer on 
a capacitor. 

Lee et al. (US 6,218,260 B1 ) teaches methods of forming integrated circuit 
capacitors. 

Joo et al. (US 2002/01 00959 A1 ) teaches a capacitor and a memory device. 
Lee et al. (US2001/0001501 Al) teaches integrated circuit capacitors having 
doped electrodes. 

Joo et al. (US 6,376,299 B1 ) teaches a capacitor for a semiconductor memory 
device. 
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5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to William C. Vesperman whose telephone number is 571- 
272-1701 . The examiner can normally be reached on Mon. - Fri., 8:00 - 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl White, Jr. can be reached on 571-272-1702. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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